Introduction
============

Chronic myeloid leukemia (CML) is a myeloproliferative neoplasm that is defined by the presence of Philadelphia chromosome and/or the chimeric gene *BCR/ABL1*.[@b1-tcrm-13-1159] The t(9;22)(q34;q11) translocation is present in 95% of cases with CML, and this gives rise to the *BCR/ABL1* gene.[@b2-tcrm-13-1159] The development of CML is a multiple-step process initiated by significantly proliferation of myeloid cells.[@b3-tcrm-13-1159] According to the criterion of National Comprehensive Cancer Network for CML, it is classified into chronic phase (CML-CP), accelerated phase, and blast phase.[@b4-tcrm-13-1159] It is reported that approximately 3%--7.9% CML patients in blast phase may suffer from extramedullary recurrence, and this event may occur or precede concurrently with CML.[@b1-tcrm-13-1159] Lymph nodes, the central or peripheral nervous system, and the bone marrow are common extramedullary sites.[@b5-tcrm-13-1159] Although tumor cells in extramedullary sites are all derived from a clone of CML, it is very difficult to distinguish between extramedullary recurrence of CML and true de novo lymphoma based on morphology and clinical features alone.

In this study, we present the case of a CML-CP patient with swollen lymph node, evaluating the nature of swollen lymph node by immunohistochemistry technology and fluorescence in situ hybridization (FISH) on formalin-fixed and paraffin-embedded lymph node biopsy tissue, and the results indicated that the nature of swollen lymph nodes was Hodgkin lymphoma (HL), rather than extramedullary recurrence of CML.

Case report
===========

Written informed consent was obtained from the patient's next of kin for publication of this case report and the associated images. A 33-year-old woman was admitted to our hospital because of bilateral cervical lymph node enlargement and recurrent fever for 2 weeks. On admission, the patient presented with white blood cell count of 18.2×10^9^/L, hemoglobin of 9.6 g/dL, and platelet counts of 1,547×10^9^/L. Peripheral blood smear revealed 79% neutrophils, 2% eosinophils, 7% basophils, 4% monocytes, and 8% lymphocytes. Bone marrow smear demonstrated 1% myeloblasts, 74.5% neutrophils, 5.5% eosinophils, 1% basophils, 0.5% lymphocytes, 3% plasmocytes, and 14.5% erythrocytes. Cytogenetic analysis was performed by conventional technique with G-banding, and results showed that t(9;22)(q34;q11) was positive in all 20 analyzed mitoses. Reverse transcriptase polymerase chain reaction (RT-PCR) displayed that the ratio of *BCR/ABL1* to *ABL* was 45.3%. Physical examination showed that spleen was 6.5 cm below the costal margin. These data allowed us to make the diagnosis of CML in chronic phase.

After definite diagnosis, this patient regularly received imatinib therapy. Three months later after therapy, complete blood count was normal; however, swollen lymph nodes further increased. Therefore, we considered that swollen lymph nodes may not be clinical manifestations of CML. For the purpose of evaluating the nature of swollen lymph nodes, lymph node biopsy was performed. Hodgkin and Reed--Sternberg cells were seen in this swollen lymph node biopsy section, and immunohistochemical staining showed that lymphoma cells were positive for CD30, CD15, EMA, and MUM-1 and negative for LCA, MPO, CD117, CD68, CD20, CD3, and TdT; Epstein--Barr virus-encoded RNA was positive for lymphoma cells and was confirmed by in situ hybridization ([Figure 1](#f1-tcrm-13-1159){ref-type="fig"}). FISH analysis using *BCR* and *ABL* cosmid probes showed that there were no *BCR/ABL1* fusion genes in lymph node biopsy section ([Figure 2](#f2-tcrm-13-1159){ref-type="fig"}). Based on the abovementioned results, the patient was diagnosed as having classic HL.

This patient was finally diagnosed with synchronous double primary malignant tumors (CML and HL), and then she received imatinib combined with doxorubicin, bleomycin, vinblastine, and dacarbazine therapy. Unfortunately, the patient passed away after CML progression to acute leukemia.

Discussion
==========

Extramedullary neoplasm is regarded as an early sign of the recurrence in CML patients. It is reported that the incidence of extramedullary neoplasm in CML patients ranges from 4% to 7.9%.[@b3-tcrm-13-1159],[@b6-tcrm-13-1159] In these studies, the frequency of lymph node swelling was as high as 50% in CML patients with extramedullary neoplasm. Out of these CML patients with extramedullary neoplasm, 37.5%--50.0% cases are in the hematological chronic phase.

As far as we know, there are very few articles on CML-CP patients with extramedullary neoplasm. Kobayashi et al[@b7-tcrm-13-1159] reported a case of CML-CP patient with lymph node swelling, which represented extramedullary involvement composed of cells at different stages of maturation. Kumar et al[@b8-tcrm-13-1159] provided a case of CML-CP patient with multiple skin chloromas in 2013. Ganessan et al[@b9-tcrm-13-1159] presented a unique case of childhood CML with extramedullary biphenotypic blast crisis (myeloid/T-cell type) at initial presentation with bone marrow remaining in chronic phase. Panikar et al[@b10-tcrm-13-1159] provided a rare case with concurrent CML and tuberculous lymphadenitis. In 2004, Sakakura et al[@b11-tcrm-13-1159] reported a 59-year-old man with CML in chronic phase who presented with a large abdominal tumor, and the results of abdominal tumor biopsy indicated that it was an extramedullary hematopoietic tumor of CML origin. In other articles, an intra-atrial mass, skin and pericardial effusion, and the endometrium were also seen in CML-CP patients with extramedullary involvement.[@b12-tcrm-13-1159]--[@b14-tcrm-13-1159] Different from these rare reports mentioned, we presented herein the case of a CML-CP patient with lymph node swelling, and based on the results of morphology, immunohistochemistry, and FISH in lymph node biopsy section, the nature of swollen lymph nodes was confirmed to be de novo lymphoma, rather than clinical manifestations of CML.

Lymphoma coexisting with CML is a rare disease entity. Martoïa et al[@b15-tcrm-13-1159] reported the case of a female CML patient developing a malignant follicular lymphoma. Rodler et al[@b16-tcrm-13-1159] described the case of a CML patient developing mantle cell lymphoma after 3 years of imatinib therapy. According to our clinical experience on multiple primary malignant tumors, we considered that environmental exposures, specific chemotherapy drugs, radiotherapy, and genetic instability may be associated with the pathogenesis of multiple primary malignant tumors.[@b17-tcrm-13-1159] But the etiology of this rare disease entity remains unclear to date.

Currently, it is still very difficult to make a definite diagnosis between extramedullary tumors of CML and true de novo lymphoma based on morphology and clinical features alone. Lymphoma is rare in CML patients and is easy to be misdiagnosed as an extramedullary transformation. For patients with synchronous double primary malignant tumors, like CML and HL, conventional cytogenetic or RT-PCR cannot clarify the nature of extramedullary neoplasm.[@b16-tcrm-13-1159] Therefore, a complex investigation including conventional cytogenetic analysis, immunohistochemistry, FISH, and RT-PCR is necessary for making a definite diagnosis.

Conclusion
==========

Given the results of morphology, immunohistochemistry, FISH, and RT-PCR, this patient was finally diagnosed with synchronous double primary malignant tumors, rather than extramedullary transformation of CML. This case strongly reminds us that we should distinguish between extramedullary transformation of CML and true de novo lymphoma as soon as possible, so as to avoid misdiagnosis.

**Disclosure**

The authors report no conflicts of interest in this work.

![The results of swollen lymph node biopsy section. (**A**) Characteristic HRS cells exist in a mixed background of small lymphocytes, the arrow shows HRS cell (×1,000). (**B**) CD30 positive for lymphoma cells (×200). (**C**) MUM-1 positive for lymphoma cells (×200). (**D**) EBER was positive for lymphoma cells and was confirmed by in situ hybridization (×200).\
**Abbreviations:** EBER, Epstein--Barr virus-encoded RNA; HRS cell, Hodgkin and Reed--Sternberg cell.](tcrm-13-1159Fig1){#f1-tcrm-13-1159}

![The result of *BCL/ABL1* fusion gene in swollen lymph node biopsy by FISH (arrow displays that lymphoma cells without *BCR/ABL1* fusion genes).\
**Abbreviation:** FISH, fluorescence in situ hybridization.](tcrm-13-1159Fig2){#f2-tcrm-13-1159}
